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A. Calculus details 
A.1. Wine production plant 
To calculate the flow rates and the production capacity of the alleged wine factory, an 
Excel worksheet was used (see in Fig. A1.1). The calculation basis was 500,000 kg of 
grapes from the harvesting and 1,067 bottles per hour in the bottling process. These 
two values are in a red box in the excel worksheet (Fig. A1.1). Flow rates in m3/h, 
needed to calculate the required m2 of membrane, are in boxes with red borders (Fig. 
A1.1). 
Fig. A1.1. Excel worksheet used to calculate the wine factory flow rates. 
 
A.2. Required membrane surface area 
To calculate the required membrane surface needed in each application, the equations 
showed in section 5.1.1. are applied. 
A.2.1. NF of red must before fermentation 
In Salgado et al. experiment [33], the membrane filtrated 0.54 m3·h—1 of must at 33 bar 
and 16 ºC. Thus, the filtration rate expressed in m3·h—1·m—2 can be calculated: 
0.54 𝑚!ℎ · 1 𝑀𝑒𝑚𝑏𝑟𝑎𝑛𝑒7.1 𝑚! = 0.0761 𝑚!ℎ ·𝑚! 
Thus, the filtrating surface needed for the established flow rate of must (5.1.1. The 
production process) can be calculated: 
7.5 𝑚! 𝑚𝑢𝑠𝑡ℎ · 1 ℎ ·𝑚!0.0761 𝑚! = 98.55 𝑚! 
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A.2.2. MF of wine after fermentation 
The MF of unfiltered wine would be performed at 0.05 m3·h—1·m—2 [20]. Thus, the 
required filtrating surface for the established flow rate of wine (5.1.1. The production 
process) can be calculated: 
3.475 𝑚! 𝑤𝑖𝑛𝑒ℎ · 1 ℎ ·𝑚!0.05 𝑚! = 69.5 𝑚! 
A.2.3. MF of wine after aging 
The MF of pre-clarified wine (clarification process is performed before aging) can be 
performed at 0.1 m3·h—1·m—2 [20]. Establishing the MF feed flow rate at 0.88 m3·h—1, 
the required filtrating surface can be calculated: 
0.88 𝑚! 𝑤𝑖𝑛𝑒ℎ · 1 ℎ ·𝑚!0.1 𝑚! = 8.8 𝑚! 
A.2.4. Wine lees treatment by MF+UF+NF 
For the MF step Giaccobo et al. [37] used a MFP5 membrane (PAM-Membranas 
Seletivas, Brazil) and filtrated 0.2 m3·h—1 with a surface area of 0.059 m2 at 0.5 bar and 
25 ºC. Thus, the filtration rate expressed in m3·h—1·m—2 can be calculated: 
0.2 𝑚!ℎ · 1 𝑀𝑒𝑚𝑏𝑟𝑎𝑛𝑒0.059 𝑚! = 3.39 𝑚!ℎ ·𝑚! 
Thus, the filtrating surface needed for the established flow rate of must (5.1.1. The 
production process) can be calculated: 
0.2 𝑚! 𝑙𝑒𝑒𝑠ℎ · 1 ℎ ·𝑚!3.39 𝑚! = 0.06 𝑚! 
For the UF step Giaccobo et al. [37] used a ETNA01 membrane (Alfa Laval) and 
filtrated 0.15 m3·h—1 with a surface area of 10 m2 at 5 bar. Thus, the filtration rate 
expressed in m3·h—1·m—2 can be calculated: 
0.15 𝑚!ℎ · 1 𝑀𝑒𝑚𝑏𝑟𝑎𝑛𝑒10 𝑚! = 0.015 𝑚!ℎ ·𝑚! 
Establishing the UF feed flow rate at 0.15 m3·h—1, the needed filtrating surface can be 
calculated: 
0.15 𝑚!ℎ · 1 ℎ ·𝑚!0.015 𝑚! = 10 𝑚! 
For the NF step Giaccobo et al. [37] used a NF270 membrane (Dow-Filmtec) and 
filtrated 0.15 m3·h—1 with a surface area of 2.67 m2 at 9 bar. Thus, the filtration rate 
expressed in m3·h—1·m—2 can be calculated: 
0.15 𝑚!ℎ · 1 𝑀𝑒𝑚𝑏𝑟𝑎𝑛𝑒2.67 𝑚! = 0.05625 𝑚!ℎ ·𝑚! 
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Establishing the NF feed flow rate at 0.4275 m3·h—1, the needed filtrating surface can 
be calculated: 
0.4275 𝑚!ℎ · 1 ℎ ·𝑚!0.05625 𝑚! = 7.6 𝑚! 
A.3. Chemical process simulation 
To simulate the chemical process in the wine production plant, an Excel worksheet was 
used. Figures A3.1, A3.2 and A3.3 belong to the results showed in section 5.4. To 
calculate these values, the flow rates described in Figure A3.4 and rejections described 
in Figure A3.5 were used. Flow rates are calculated in section 5.1, while membrane 
rejections (in %) have been extracted from reference works cited in the project. 
Fig. A3.1. Chemical process simulation from stream 10 to stream 70. 
Fig. A3.2. Chemical process simulation from stream 80 to stream 170. 
Fig. A3.3. Chemical process simulation from stream 171 to stream 210. 
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Fig. A3.4. Streams and membranes description. 
Fig. A3.5. Membranes rejections. 
B. Membrane datasheets 
The selected membrane datasheets are showed following. This technical data was 
used to select the membranes described in section 5.4. 
  
 
SR3D FOOD & DAIRY NF ELEMENTS 
Nanofiltration 4” and 8” Sanitary Element Series 
 
 
PRODUCT 
DESCRIPTION 
 
 
 
 
Membrane Chemistry: Proprietary TFC® polyamide   
Membrane Type:  SR3D - selective rejection nanofiltration 
Molecular weight cut-off:  200 Daltons 
Construction: Sanitary spiral wound elements with net outerwrap 
Regulatory Status:  Compliant with US FDA CFR Title 21, EC Reg. No. 1935/2004, and EU 
Reg. No. 10/2011.  Halal-certified by the Islamic Food and Nutrition Council 
of America (IFANCA).  All spiral element components in contact with the 
process fluid have passed USP Class VI guidelines. 
Application: Desalting and separation of proteins, sugars and carbohydrates 
Options:  Diameter:    3.8”, 7.8” or 8.0” 
 Length:     38” or 39” 
 Feed Spacer:   N (31 mil) or V (46 mil)  
 
NOMINAL 
PERFORMANCE 
 
 
Part Model  MgSO4 Active Membrane Area Feed Spacer 
Number Rejection [%] ft2 (m2) mil (mm) 
8383808  3838 SR3D-NYV > 99.0 76 (7.1) 31 (0.8)    
8383904 3839 SR3D-NYV > 99.0 76 (7.1)  31 (0.8) 
8383809 3838 SR3D-VYV  > 99.0 61 (5.7)  46 (1.1)   
8383905  3839 SR3D-VYV > 99.0 61 (5.7)  46 (1.1) 
8783802 7838 SR3D-NYV > 99.0 350 (32.5)  46 (1.1) 
8783801 7838 SR3D-VYV > 99.0 278 (25.8)  46 (1.1) 
8803803 8038 SR3D-NYV > 99.0 371 (34.5)  31 (0.8) 
8803804 8038 SR3D-VYV > 99.0 291 (27.0)  46 (1.1)  
Test Conditions: 5,000 mg/l MgSO4 in deionized water at 95 psi (6.5 bar) applied pressure, 15% recovery, 77°F (25°C), pH 7.5 
 
OPERATING AND 
DESIGN 
INFORMATION* 
 
Typical Operating Pressure:  200 - 450 psi (13.8 - 31.0 bar) 
Maximum Operating Pressure: 650 psi (44.8 bar) 
Operating Temperature Range:  40 - 122°F (5 - 50°C) 
Maximum Cleaning Temperature:  122°F ( 50°C) 
Allowable pH - Continuous Operation:  4.0 - 10.0 
Allowable pH - Clean-In-Place (CIP):  1.8 - 11.0 
Design Pressure Drop Per Element:  6 - 10 psi (0.4 - 0.7 bar) 
Design Pressure Drop Per Vessel:  30 - 50 psi (2.1 - 3.4 bar) 
* Consult KMS Process Technology Group for specific applications. 
 
NOMINAL 
DIMENSIONS  
 
 
 
 Model  A  B  C 
  inches (mm) inches (mm) inches (mm) 
 3838 SR3D 38.0  (965) 3.8 (96) 0.831 (21.1) 
 3839 SR3D 38.8  (984) 3.8 (96) 0.831 (21.1) 
 7838 SR3D 38.0  (965) 7.7 (197) 1.125 (28.6) 
 8038 SR3D 38.0  (965) 7.9 (201) 1.125 (28.6) 
KMS SR3D FOOD & DAIRY NF ELEMENTS 
 
Koch Membrane Systems, Inc., www.kochmembrane.com  
Corporate Headquarters: 850 Main Street, Wilmington, Massachusetts 01887-3388 USA. Tel.: 1-888-677-KOCH. 
For related trademark information, visit www.kochmembrane.com/legal 
Koch Membrane Systems, Inc. is a Koch Chemical Technology Group, LLC company.  
 © 2017 Koch Membrane Systems, Inc. All rights reserved worldwide.  06/17 Rev 17-1 
Membrane Characteristics: 
SR3D elements are selected when desalting and organic 
concentration is the objective.  SR3D nanofiltration elements 
provide high retention of divalent salts, proteins, and sugars 
while preferentially passing monovalent salts such as sodium 
chloride.  
Operating Limits: 
▪ Operating Pressure: Maximum operating pressure for 
the SR3D elements is listed in the first page of this 
document.  Actual operating pressure is dependent upon 
system flux rate (appropriate for feed source) as well as 
feed, recovery and temperature conditions. 
▪ Permeate Pressure: Permeate pressure should not 
exceed baseline (concentrate) pressure at any time 
(including online, off-line and during transition). Reverse 
pressure will damage the element. 
▪ Differential Pressure: Maximum differential pressure limit 
is 10 psi (0.7 bar) per element.  Maximum differential 
pressure for any length vessel is 50 psi (3.4 bar). 
▪ Temperature: Maximum operating and cleaning 
temperature is 122°F (50°C). 
▪ pH: Allowable range for continuous operation is 4.0 to 
10.0.  Allowable pH range for cleaning is 1.8 to 11.0. 
Water Quality for Cleaning & Diafiltration: 
▪ Turbidity and SDI:  Maximum feed turbidity is 1 NTU. 
Maximum feed Silt Density Index (SDI) is 5.0 (15-minute 
test). 
▪ Guidelines: Please refer to the KMS “Water Quality 
Guidelines for CIP and Diafiltration” for more detailed 
information. 
Chlorine and Chemical Exposure: 
▪ KMS recommends removing residual free chlorine prior to 
membrane exposure to prevent premature membrane 
failure. 
▪ Sodium metabisulfite (without catalysts such as cobalt) is 
the preferred chemical to eliminate free chlorine or similar 
oxidizers in the feed. 
Cationic Polymers and Surfactants: 
SR3D membranes may be irreversibly fouled if exposed to 
cationic (positively charged) polymers or surfactants. 
Exposure to these chemicals during operation or cleaning is 
not recommended and will void the warranty. 
Lubricants: 
For element installation, use only water or glycerin to 
lubricate seals.  The use of petroleum or vegetable-based 
oils or solvents may damage the element and will void the 
warranty. 
Supplemental Technical Bulletins: 
▪ RO/NF Element Cleaning Procedures 
▪ Water Quality Guidelines for CIP and Diafiltration 
Service and Ongoing Technical Support: 
Koch Membrane Systems (KMS) has an experienced staff 
of professionals available to assist end-users and OEM’s for 
optimization of existing systems and support with the 
development of new applications. Along with the availability 
of supplemental technical bulletins, KMS also offers a 
complete line of KOCHKLEEN® cleaning and maintenance 
chemicals. 
KMS Capability 
KMS is the leader in crossflow membrane technology, 
manufacturing reverse osmosis, nanofiltration, microfiltra-
tion, and ultrafiltration membranes and membrane systems. 
The industries we serve include food, dairy and beverage, 
semiconductors, automotive, water and wastewater, 
chemical and general manufacturing. KMS adds value by 
providing top quality membrane products and by sharing our 
experience in the design and supply of thousands of 
crossflow membrane systems worldwide. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The information contained in this publication is believed to be accurate and reliable, but is not to be construed as implying any warranty or guarantee of performance.  We assume no responsibility, 
obligation or liability for results obtained or damages incurred through the application of the information contained herein.  Refer to Standard Terms and Conditions of Sale and Performance Warranty 
documentation for additional information. 
  
KMS WINEFILTERTM MF 6” HOLLOW FIBER CARTRIDGES 
Hollow Fiber Crossflow Microfiltration Cartridges for Wine Filtration 
 
 
PRODUCT 
DESCRIPTION 
 
 
 
Membrane Type: Microfiltration 
Membrane Material: Polyethersulfone 
Pore Size: Microporous 
Regulatory Status: Conforms to FDA regulations (CFR Title 21) 
Housing Construction:  Polysulfone shell and end caps 
Storage Solution: Glycerin 
SPECIFICATIONS Part Number           Model Active Membrane Area Fiber Inside Diameter 
  ft2     (m2)  mil  (mm) 
0720268 WINEFILTER MF 6043 105 9.8 52 1.3 
0720270 WINEFILTER MF 6060 150 13.9 52 1.3 
 
OPERATING & 
DESIGN 
INFORMATION* 
 
 
Recommended Inlet Pressure: 40 psi (2.7 bar) 
Maximum Transmembrane Pressure: 25 psi (1.7 bar) 
Maximum Feed Side Pressure Drop: 30 psi (2.1 bar) 
Maximum Backflush Pressure: 20 psi (1.4 bar) 
Maximum Operating Temperature: 104°F (40°C) @ pH 6 
Maximum Cleaning Temperature: 122°F (50°C) 
Allowable pH (Cleaning): 1.5 – 13.0 @ 104° F (40°C) 
*Consult KMS Industrial Process Technology Group for specific information 
 
NOMINAL 
DIMENSIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Model A B C Permeate  Process 
 inch  (mm) inch  (mm) inch  (mm) Connection Connection 
WINEFILTER MF 6043 43 (1,092) 6.67 (169.4) 3811/16 (982.7) 1½” sanitary 6” sanitary 
WINEFILTER MF 6060 60 (1,524) 6.67 (169.4) 555/8 (1,413) 11/2” sanitary 6” sanitary 
 
A
C
B
Lenntech
info@lenntech.com   Tel. +31-152-610-900
www.lenntech.com   Fax. +31-152-616-289
KMS WINEFILTERTM MF 6” HOLLOW FIBER CARTRIDGE 
 
6” HOLLOW FIBER CARTRIDGE HARDWARE 
Item Part Description   KPN 
 1 6” gasket   0090424 
 2 6” Process Cap adapter 0040321
 3 6” Coupling  1020262  
 4 2½“ Cartridge Gasket  EPDM 0090411 
   BUNA 0090410 
 5 2½“ Coupling  0210468
 6 1” Gasket EPDM 0090394 
   BUNA 0090395 
 7 1” Coupling  0210465 
LUBRICANTS 
For cartridge installation, use only water or glycerin to lubricate seals. The use of 
petroleum or vegetable-based oils or solvents may damage the cartridge and will 
void the warranty. 
EXPOSURE TO CHEMICAL OXIDANTS: 
Exposure to chemical oxidants for thorough cleaning and sanitization may prove 
necessary and useful. 
Chemical oxidants commonly used in food applications include peracetic acid 
blends, hydrogen peroxide, and sodium hypochlorite.  Please consult KMS for 
recommended addition rates, frequency of use, and tolerance. 
Potassium metabisulfite (without catalyst such as cobalt) is the preferred 
chemical to eliminate residual chlorine or similar oxidizers prior to processing the 
feed stream. 
KMS CAPABILITY 
KMS is the leader in crossflow membrane technology, manufacturing reverse 
osmosis, nanofiltration, microfiltration, and ultrafiltration membranes and membrane 
systems. The industries served include food, dairy and beverage, pharmaceutical, 
biotechnology, water and wastewater, semiconductors, automotive, chemical and 
general manufacturing. KMS adds value by providing top quality membrane 
products and by sharing its experience in the design and supply of thousands of 
crossflow membrane systems worldwide. 
SERVICE AND ONGOING TECHNICAL SUPPORT 
Koch Membrane Systems, Inc. has an experienced staff of professionals available 
to assist end-users and OEMs for optimization of existing systems and support the 
development of new applications.  Along with the availability of supplemental 
technical bulletins, Koch Membrane Systems, Inc. also offers a complete line of 
KOCHKLEEN® cleaning chemicals 
 
 
The information contained in this publication is believed to be accurate and reliable, but is not to be construed as implying any warranty or guarantee of performance.  We assume no responsibility, 
obligation or liability for results obtained or damages incurred through the application of the information contained herein.  Refer to Standard Terms and Conditions of Sale and Performance Warranty 
documentation for additional information. 
Lenntech
info@lenntech.com   Tel. +31-152-610-900
www.lenntech.com   Fax. +31-152-616-289
  
 
SUPER-COR
®
 MICROFILTRATION MODULE 
Microfiltration Multitube Module for Juice Processing 
 
 
PRODUCT 
DESCRIPTION 
 
 
 
 
Membrane Material: Polyethersulfone 
Membrane Type: Microfiltration MFK-617 
Nominal Pore Size*: 0.1 micron 
Configuration: Nineteen (19) ½” diameter tubules in a polysulfone shell 
Applications: Juice processing for dark juices 
Regulatory Information: Compliant with food contact regulations per US FDA CFR Title 21 and EC 
Reg. No. 1935/2004 
* - The nominal separation range and retention characteristics of the membranes are highly dependent upon the nature of the liquid being 
processed and on several other operating parameters. This information should, therefore, be used as a guide only 
 
SPECIFICATIONS 
 
 
 
Part Numbers                  Model                 Membrane Area 
                    ft2     (m2) 
0712004 SUPER-COR® 3010-MFK-617  24 (2.2) 
 
 
OPERATING 
AND DESIGN 
INFORMATION* 
 
Maximum Operating Pressure:  90 psi @ 120°F (6.2 bar @ 49°C) 
Minimum Outlet Pressure:  10 psi (0.7 bar) 
Maximum Permeate Pressure:  3 psi (0.2 bar) 
Typical Feed Side Pressure Drop Per Module:  4-5 psi (0.27-0.35 bar) 
Maximum Feed Side Pressure Drop Per Module:  5 psi @ 120°F (0.35 bar @ 49 °C) 
Maximum Operating Temperature at pH 8:  Continuous 120°F (49°C)  
  Short term 130°F (54°C) 
Allowable pH Range at 120°F (49°C):  Continuous 2.0 – 10.0 
   Short term  1.5 – 10.5 
Maximum Chlorine (cleaning):  200 ppm @ pH 10-10.5, 120°F (49°C) 
* Consult KMS Process Technology Group for specific applications. 
 
NOMINAL 
DIMENSIONS 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
   
3.6” (91mm) Ø 
6” (152 mm) 
3” Sanitary 
1” Sanitary 
120” (3048 mm) 
115” (2921 mm) 
Lenntech
info@lenntech.com   Tel. +31-152-610-900
www.lenntech.com   Fax. +31-152-616-289
SUPER-COR® TUBULAR MICROFILTRATION MODULE 
   
Koch Membrane Systems, Inc. is a Koch Chemical Technology Group, LLC company.  
 © 2016 Koch Membrane Systems, Inc. All rights reserved worldwide.  03/16 Rev 16-1 
 
  
 
SUPER-COR® TUBULAR MODULE ASSEMBLY 
 
 
 
 
 
 
 
 
 
 
 
 
 
Service and Ongoing Technical Support: 
Koch Membrane Systems (KMS) has an experienced staff of professionals available to assist end-users and OEM’s for optimization of existing systems 
and support with the development of new applications. 
 
KMS Capability 
KMS is the leader in crossflow membrane technology, manufacturing reverse osmosis, nanofiltration, microfiltration, and ultrafiltration membranes and 
membrane systems. The industries we serve include food, dairy, beverage, automotive, water and wastewater, chemical, and general manufacturing. 
KMS adds value by providing top quality membrane products and by sharing our experience in the design and supply of thousands of crossflow 
membrane systems worldwide. 
 
The information contained in this publication is believed to be accurate and reliable, but is not to be construed as implying any warranty or guarantee of performance.  We assume no responsibility, 
obligation, or liability for results obtained or damages incurred through the application of the information contained herein.  Refer to Standard Terms and Conditions of Sale and Performance Warranty  
documentation for additional information. 
Lenntech
info@lenntech.com   Tel. +31-152-610-900
www.lenntech.com   Fax. +31-152-616-289
.kySanitary Spiral Membranes for Ultrafiltration
Alfa Laval Ultrafiltration - ETNA Series
.
The elements for ultrafiltration are tailor-made for a range of processes,
i.e. dairy, food, chemical, and pharmaceutical applications.
The elements are manufactured with polypropylene (PP) support
material in a sanitary full-fit design offering optimum cleaning
conditions. They are available in different combinations of length,
diameter, spacer size and molecular weight cut-off value.
All the materials used for the production of these spiral elements
comply with EU Regulations (EC) 1935/2004 and FDA regulations
(CFR) Title 21.
.
UF-ETNA series MWCO Characteristics
ETNA01PP 1,000
ETNA10PP 10,000
Composite fluoro polymer on
polypropylene
Spiral membrane designation
Alfa Laval ETNA10PP-6338/48
ETNA10PP = Membrane type
63 = Outer diameter of element (6.3")
38 = Element length (38")
48 = Feed spacer thickness
Dimensions
L1
L2
ID O
D
TD 710-001
OD = outer diameter of element
HD = nominal inner diameter of housing*
L1 = total length of element without ATD
ID = diameter of ATD socket
L2 = depth of ATD socket
* For specific measurements of Alfa Laval housings, please consult the
product description
Outer diameter Housing diameter Element length ATD socket diameter ATD socket depth
Standard sizes
(OD) (HD) (L1) (ID) (L2)
mm inches mm inches mm inches mm inches mm inches
2517 64.0-65.0 2.52-2.56 66.00 2.60 432 17.01 21.10 0.83 50.0 1.97
3838 95.0-96.5 3.74-3.80 97.55 3.84 965 37.99 21.10 0.83 50.0 1.97
6338 160.0-162.0 6.30-6.38 163.10 6.42 965 37.99 28.90 1.14 76.0 2.99
8038 198.5-201.5 7.82-7.93 204.14 8.04 965 37.99 28.90 1.14 76.0 2.99
8338 208.5-210.5 8.21-8.29 213.10 8.34 965 37.99 28.90 1.14 76.0 2.99
For other element sizes, please contact Alfa Laval.
Standard element configurations with code numbers - please use code number when ordering:
Membrane type
Size Spacer
ETNA01PP ETNA10PP
30 mil 518264 517035
2517/
48 mil 518265 517590
30 mil 517813 517507
48 mil 517906 5171843838/
80 mil 517907 517508
30 mil 533719 517509
48 mil 517833 5174906338/
80 mil 518158 517510
30 mil 533720 533726
48 mil 533721 533727
8038/
id 28.9 80 mil 533722 533728
30 mil 533723 533729
48 mil 533724 533850
8338/
id 28.9 80 mil 533725 533851
For other elements sizes, please contact Alfa Laval
Typical cross-flow (m3/h)* and max. pressure drop (bar) at cP 1
Outer
diameter
2.5” 3.8” 6.3” 8.0” 8.3”
Spacer size m3/h bar m3/h bar m3/h bar m3/h bar m3/h bar
30 mil 0.9-1.1 0.5 6 1.1 17 1.1 18 0.9 23 0.9
48 mil 1.3-1.8 0.6 8 1.1 23 1.1 29 0.9 32 0.9
80 mil - 11 1.1 30 1.1 34 0.9 36 0.9
*) Calculated at tight fit of spiral element and housing and by use of standard ATD system
Recommended operation limits
pH range
(reference temperature 25°C)
Pressure, bar Temperature, °C
Production 2-10 1-10 5-60
Cleaning*
(3 hours per day)
1-11.5 1-4 5-65
*) Please consult Alfa Laval’s cleaning instructions and water quality specifications.
Important Information
New spiral elements must be cleaned prior to first use. The cleaning
procedure should be in accordance with the instructions of Alfa Laval’s
cleaning description for the spiral element type concerned. The
customer is fully responsible for the effects of incompatible chemicals
on spiral elements.
• Keep spiral elements moist at all times after initial wetting.
• If the operating specifications given in this product description are
not strictly followed, the limited warranty will be null and void.
• To prevent biological growth during system shutdowns, Alfa Laval
recommends that the spiral elements should be immersed in a
protective solution.
• Avoid permeate-side back pressure at all times.
• Alfa Laval recommends using a rigid stainless steel ATD end device
at the pressure vessel outlet end.
• It is recommended that the inner diameter of the pressure vessel
should be approx. 2 mm (0.079 inch) bigger than the outer
diameter of actual spiral element.
• For storage conditions please see Shelf Life and Storage document.
• For warranties, please see Spiral Element Warranty document.
Operation guidelines
Avoid any abrupt pressure or cross-flow variations on the spiral
elements during startup, shutdown, cleaning or other sequences to
prevent possible damages.
A start-up procedure from standstill to operational condition is
recommended as follows:
• The unpressurized plant should be refilled with water.
• Feed pressure should be gradually increased over a 30-60 second
time scale.
• Before initiating cross-flow at high permeate flux conditions (e.g.
start-up with high temperature water), the set feed pressure should
be maintained for 5-10 minutes.
• Cross-flow velocity at set operating point should be gradually
achieved over 15-20 seconds.
• Temperature variations should be gradually controlled over 3-5
minutes.
.ESE00631EN 1606
Alfa Laval reserves the right to change specifications without prior
notification. ALFA LAVAL is a trademark registered and owned by Alfa Laval
Corporate AB. © Alfa Laval
How to contact Alfa Laval
Contact details for all countries
are continually updated on our website.
Please visit www.alfalaval.com to
access the information direct.
 FILMTEC™ Membranes 
FILMTEC NF270-4040 Nanofiltration Elements for Commercial Systems 
 
Features The FILMTEC™ NF270 membrane elements are ideal for removing a high percentage of 
TOC and THM precursors with medium to high salt passage and medium hardness passage.  
The FILMTEC NF270 membrane is an ideal choice for surface water and ground water 
where good organic removal is desired with partial softening. 
 
 
Product Specifications 
 
Product  
 
Part Number 
Active Area 
ft2 (m2) 
Applied Pressure 
psig (bar) 
Permeate Flow Rate
gpd (m3/d) 
Stabilized Salt 
Rejection (%) 
NF270-2540 149986 28 (2.6) 70 (4.8) 850 (3.2) >97.0 
NF270-4040 149987 82 (7.6) 70 (4.8) 2,500 (9.5) >97.0 
1. Permeate flow and salt rejection based on the following test conditions:  2,000 ppm MgSO4, 77°F (25°C) and 15% recovery at the pressure specified above. 
2. Permeate flows for individual NF270-2540 elements may vary by -20% / +30%.  NF270-4040 individual elements may vary -15% / +50%. 
3. Developmental products available for sale. 
 
 
 
 
Outer Wrap
Feed End Cap Brine Product
C DIA D DIA
B B
A
FilmTec sells coupler part number 
89055 for use in multiple element 
housings. Each coupler includes 
two 2-210 EPR o-rings, FilmTec 
part number 89255.
 
 
Figure 1 
 
 
 
 
 
 
 
 
 
 Dimensions – Inches (mm) 
Product  A B C D 
NF270-2540 40.0 (1,016) 1.19 (30) 0.75 (19) 2.4 (61) 
NF270-4040 40.0 (1,016) 1.05 (27) 0.75 (19) 3.9 (99) 
1. Refer to FilmTec Design Guidelines for multiple-element systems. 1 inch = 25.4 mm 
2. NF270-2540 has a tape outer wrap.  NF270-4040 has a fiberglass outer wrap. 
 
 
• 
• 
• 
• 
• 
• 
• 
• 
• 
Membrane Type Polyamide Thin-Film Composite 
Maximum Operating Temperature 113°F (45°C) 
Maximum Operating Pressure 600 psi (41 bar) 
Maximum Feed Flow Rate - 4040 elements 16 gpm (3.6 m3/hr) 
  - 2540 elements 6 gpm (1.4 m3/hr) 
Maximum Pressure Drop - tape wrapped 13 psig (0.9 bar) 
  - fiberglassed 15 psig (1.0 bar) 
pH Range, Continuous Operationa 2 - 11 
pH Range, Short-Term Cleaning (30 min.)b 1 - 12 
Maximum Feed Silt Density Index SDI 5 
Free Chlorine Tolerancec < 0.1 ppm 
 
a Maximum temperature for continuous operation above pH 10 is 95°F (35°C). 
b Refer to Cleaning Guidelines in specification sheet 609-23010 for NF90. 
c Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure.  
Since oxidation damage is not covered under warranty, FilmTec recommends removing residual free chlorine by 
pretreatment prior to membrane exposure.  Please refer to technical bulletin 609-22010 for more information. 
Operating Limits 
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Important 
Information 
Proper start-up of reverse osmosis water treatment systems is essential to prepare the 
membranes for operating service and to prevent membrane damage due to overfeeding or 
hydraulic shock.  Following the proper start-up sequence also helps ensure that system 
operating parameters conform to design specifications so that system water quality and 
productivity goals can be achieved. 
 
Before initiating system start-up procedures, membrane pretreatment, loading of the 
membrane elements, instrument calibration and other system checks should be completed. 
 
Please refer to the application information literature entitled “Start-Up Sequence” (Form No. 
609-02077) for more information. 
 
 
Operation 
Guidelines 
Avoid any abrupt pressure or cross-flow variations on the spiral elements during start-up, 
shutdown, cleaning or other sequences to prevent possible membrane damage.  During 
start-up, a gradual change from a standstill to operating state is recommended as follows: 
• 
• 
Feed pressure should be increased gradually over a 30-60 second time frame. 
Cross-flow velocity at set operating point should be achieved gradually over 15-20 seconds. 
• 
• 
• 
• 
• 
• 
• 
Permeate obtained from first hour of operation should be discarded. 
 
 
General 
Information 
Keep elements moist at all times after initial wetting. 
If operating limits and guidelines given in this bulletin are not strictly followed, the limited 
warranty will be null and void. 
To prevent biological growth during prolonged system shutdowns, it is recommended that 
membrane elements be immersed in a preservative solution. 
The customer is fully responsible for the effects of incompatible chemicals and lubricants 
on elements. 
Maximum pressure drop across an entire pressure vessel (housing) is 30 psi (2.1 bar). 
Avoid static permeate-side backpressure at all times. 
 
 
 
 
 
 
 
 
 
 
 
 
Notice:  The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water. 
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of 
the system. 
 
Notice:  No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws 
may differ from one location to another and may change with time, Customer is responsible for determining whether products 
and the information in this document are appropriate for Customer’s use and for ensuring that Customer’s workplace and 
disposal practices are in compliance with applicable laws and other governmental enactments. Seller assumes no obligation or 
liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED. 
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